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A survey of laboratory acquired infections in the United States 

: - reported in 1951 by Sulkin and Pike (1) tabulates a total of 1,334 

infections acquired in the laboratory. Filtration of exhaust air from 
I.---... 

ventilated bacteriological vior!; hoods tid from rooms or buildings used 
:y.-,:'*?., 
.. .,...: ?;. in' the st-udy .'o-$ -. ..' 

T ..*-c 
hi.gh& infectious diseases will therefore assist in the 

,' ', 7 ., 4. 
-.,-..I 

reduction of laboratory acquired infections. 

At the last Air Clean* Seminar a paper wis presented on the I~Bemoval 

of BacLcria and Bacteriophage from the Air by Glass Fiber Filters.11 cention 

was made at that time that prelimikry tests indicated a high filtration 

efficiency of microor&anisms through &lass fiber paper filters. Since then, 

'a number of tests have been conducted on this type of filter media. 

During the past year filter manufacturers have devote'd considerable time 

and effort to the development of ultra microfine glass fiber paper 

filters for removal of biological and radioloCica1 contamination from. 

a&r supply systems. . . 

. The glass fiber filter originally developed jointly by the 

Department of the Navy and the National Wreau of Standards is now being 

procuced commercially. This filter,io as thin ao cosrse pnpr (lO.mlls). 

' The fibers arc known comwrcially as type E Glass Xicro Fibers, have a 
. 

melting point 0 f 1450 F, and an avcrase diameter of 0.5 to 0.75 microns. 
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A sJ:on,i nw tjye of filter papor is . being devclopod by a rcscarch and 

C,:$noc:*i;G organization. This second type is composed of a mixture of 

jl3SS fibers nnd asbestos fibers. Figures 1, 2, and 3 show the fibers 

as they appcclr in the PF 105 spun glass fiber pads and the two newer 

,Ciltcr papers. It is evident that the Type E filter material (fisurc 3) 

has the most uniform fibers. It was reported at the 1952 meetins that . 

t-h-0 layers of PF 105 spun &as s exhibited an efficiency of 99 per cent in 
a 

rc~~oving Serratia indics from an air stream. --I_ Since that time, glass paper . 

filters have been evaluated. 

Serratia indica a harmless elongated bacterial organism, about olne 

nicron 511 length and one half micron in thickness was used to evaluate 

the efficiency of the filter papers. The test equipment is illustrated 

in fi;;ure 4. The organisms uere atomized by a Chicago type nebulizer 

into a cloud chamber where the cloud of bacteria was mixed with air, then 8 

passed into the pre-filter sampling chamber, through the filter at face 

velocities of 10 and 20 feet per minute into a post-filter sampling chamber, 

and finally exhausted by means of a blower to tne outside air. Biological 

mterial from this nebulizer is not always unicellular~ because 

agglomeration of organisms may occur during or after release of &he . 

aerosol. 

L The air v;as sampled in front of the filter by ll-quid impineers 

constructed viiith a critical orifice nhich permitted air to be drawn 

tkough the collecting nediu;l at approximately 0.5 cubic feet per minute. 

Tilt col1ecti.y mr:dium in the impinccrs consisted of 20 ml nutrient‘broth 

ad 6 LQ a drops of olive oil. One-tenth ml of the sample was streaked . 
-. - _._ .. 
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.- FIGURE 1. PF 105.Spun Glass Filter Kcdia 

FIGURE 2, Asbestos Glass Filter Papor 
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FIGURE 3. Glass hltcr Paper 
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hIking Chombr Sampling Chamber Sampling Chamber 

Air Filtration Test Unit 

- FIGURE 4. Air FiltraCion Test Unit 
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on 0. corn steep agar plate. In addition; one ml. smplcs fror;l the liquid . . 

impingers ore scricrlly diluted and one-tenth nil samples of the dilutions 

wcx streaked on plates for incubation and counting. Sieve zxmplers 

containing corn steep agar petri plates were used to sample air .after 

it had phssed through the filter. 

The efficiency of the filter paper was dctermincd by sazlpling tho 

cloud concentration beforc and after the filter. The results of the test 

are shosvn in figure 5. At an air flow of'20 linear feet per rfinute penetra- 

tion of 2 indica throqh the type E glass filter paper was two organisms 

from each 100 million test organisms recovered in front of the filter. 

At an air flol#d of 10 linear feet per minute the penetration mas one 

. organlsn. With the asbtistos-glass paper, at an air flow of 20 linear 

‘feet per minute, the penetration vjas 26 drganisrns per 100 million test 

organism. Khen the air flow throu,gh the asbestos glass paper vias 

reduced to 10 linear feet per minute the penetration increased to 140 

organisms. The increase in penetration from 28 tb L!+O probably results 

fron the lesser im$xgenent of the organisms on the fibers at the lomr 
. 

velocities. * 

Since steam is frequently used in safety cabinets for biological decon- 

tamination pu~osos, tests were conducted to determine whether the pasage 

of stoat throu& the type E glnoo filter titorialwould have en affect on 

the filtration efficiency. Free flowing steam wae paoced tbrou& a 100 CF;y! 

'type E glass pleated filter for a‘total:of three hours. The results of the 
. 

tests indicatcti that there YCIS no apparent change in filtration efficiency. 
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The data obtained on the r'iltcring efficiency of the filter pads and 

paptirs are most pronisinz, and indicate possibilities for \iidc practical 

iipplication. Results of our earlier aork showed 

e1.28 micron size spun glass at a linear air flo:v 

average of 99 per cent of the bacteria and virus 

that this type of air filtration system would be I 

that two $ inch pads of 

of 20 fpm removed an 

organisms. It was felt 

satisfactory for general 

building exrlaust supplies such as in hospitals and in industrial concerns. ' 

hovtever, in specialized circumstances such as jn the case of some research 

institutions xnere organisms may be handled in large numbers or in 

apparatus in which significantly infectious bacterial aerosols are 

accidentally or deliberately created, a e;reatcr arrestance is necessary. 

There is now available a highly efficient mineral filter paper that 

can be easily used at h&h tempera6ur.e; is fire resistant, does not 

disintegrate when wet, and can be biologically decontaminated by neat. 

A bon-combustible filter frame for the all-glass fiber filter is bein2 

developed commercially (figure 6). The filter made .of asbestos fibers and 
. 

glass fibers is also a>?roachinz commercial availability. Industrial 

installations, hospitals and research laboratories wilich require removal 

of biological, radiological or other particulates from an air stream, non 
L c 

have access to a highly effective,, i'ire resistant'and chemical (except 

hydrogen fluoride and alkalies) filter. Frequently, such a filtration 

system may be used in lieu of a. costly incinerator. 
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FIGURE 6. 'GLiSS PAPm FILmR. ' 
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(1) SIX%ZY of Laboratory kcqutrcd Infections, Sdkin, E.S. and P.&e, R.M. 

Ane?icm Jl. of Pub. Health, i951, vol. f&l, pp 769-781. 


